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ABSTRACT : 

PURPOSE: To form two or more kinds of regions of 
different densities by only 

one-time impurity dosing and one-time diffusion treatment 
on the surface of a 

semiconductor substrate by changing an aperture ratio of 
one MOS transistor 

formation scheduled region and the other MOS transistor 

formation scheduled 

region, using one impurity source. 

CONSTITUTION: Using a photo mask 3 having openings 5 of 
the size A which are 

formed at intervals of B and openings 4 of the size A' 
which are formed at 

intervals of B', photo resist 2 is exposed. Then, the 
patterned mask 

constituted of the photo resist 2 is formed on a 



semiconductor substrate 1 (an 

aperture ratio A/B>A'/B'). Nextly, impurities 9 are closed 
with the photo 

resist 2 being used as a mask. When heat treatment is 
conducted, the 

impurities dosed through the openings 5 are diffused in a 
region 5a and the 

impurities dosed through the openings 4 are diffused in a 
region 4a. Due to 

superposition of these, the impurities are diffused to an 
extent of a region 6. 

As a result, two kinds of impurity diffusion layers 7, 8 of 
different densities 
are formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor device. Furthermore, it is 
related with the manufacture approach of the semiconductor device used when manufacturing two or more kinds of MOS 
transistors from which pressure-proofing differs mutually in detail to the same semiconductor device. 
[0002] 

[Description of the Prior Art] When manufacturing two or more kinds of MOS transistors from which pressure-proofing 
differs mutually as the same semiconductor device, it is required to form the field of two or more kinds of high impurity 
concentration in a semi-conductor substrate front face. Therefore, two or more kinds of mask material needs to be formed like 
drawing 7 (a) - (c). 

[0003] Namely, a photo mask 102 is used for the semi-conductor substrate 101, a photoresist 103 is formed, and the ion 
implantation of the impurity 104 is carried out by making it into a patternizing mask ( drawing 7 (a)). Next, a photoresist 108 
is formed in field where 103 is another using a photo mask 105, and the ion implantation of the impurity 107 is carried out by 
making it into a patternizing mask ( drawing 7 (b)). 

[0004] The post heating diffusion process is performed and impurity diffused layers 109 and 1 10 are formed ( drawing 7 (c)). 
A semi-conductor substrate surface impurity atom concentration profile like drawing 7 (d) is acquired by setting up 
appropriately the class and the amount of impurities of impurities 104 and 107. Moreover, the method of giving the 
inclination of concentration to the Provisional-Publication-No. No. 153817 [ 63 to ] official report or the publication-number 
No. 245525 [ three to ] official report within one transistor at an impurity diffused layer, and performing improvement in 
pressure-proofing or formation of dip potential is indicated. 

[0005] Here, in semiconductor devices, such as a liquid crystal driver, since it has the part which processes a logic signal, and 
the part which processes an output signal, two or more kinds of transistor pressure-proofing is needed. Generally, logic signal 
processing is driven with low supply voltage (- 5 V), and in order to make the dimension of a transistor small, it is necessary 
to set up substrate high impurity concentration comparatively highly. On the other hand, since it drives with high supply 
voltage, the output signal processing section needs to set up substrate high impurity concentration comparatively low. 
Although the field of two or more kinds of high impurity concentration must be formed in a semi-conductor substrate front 
face in order to manufacture such a semiconductor device, there is a trouble that a production process becomes complicated, 
with the above-mentioned conventional technique. 
[0006] 

[Means for Solving the Problem and its Function] In this way, according to this invention, a mask is formed on a substrate and 
it sets in one MOS transistor formation schedule field on this mask. Two or more same openings of size In other MOS 
transistor formation schedule fields, although it is the same size, form the patternizing mask which prepared two or more 
different openings from the size of said opening, and this patternizing mask is minded. An impurity is poured into coincidence 
from the same source of an impurity, by subsequently to diffusion process giving, two or more fields where high impurity 
concentration differs are formed, and the manufacture approach of the semiconductor device characterized by the thing from 
which this high impurity concentration differs, and for which an MOS transistor is formed for every field is offered. 
[0007] Opening in the patternizing mask formed by this invention is one MOS transistor formation schedule field, and 
consists of plurality in the same size. There are the high impurity concentration and the correlation of opening in this 
formation schedule field which are introduced comparatively (a throat area ratio is called below) in said field. Therefore, in 
this invention, it is going to acquire a desired high-impurity-concentration difference by changing a throat area ratio using one 
source of an impurity in one MOS transistor formation schedule field and other MOS transistor formation schedule fields. 
[0008] For this object, in one formation schedule field (X), it is formed so that each opening may become the same size about 
two or more openings, or [ that it is larger than the aforementioned opening in each of two or more openings in other 
formation schedule fields (Y) in order to make it differ from the throat area ratio in said field (X) ] - or it is made small and 
constituted. Moreover, as for the number of openings in each field, five or more per one direction are desirable. Next, 
although an example of the configuration of each opening formed in a patternizing mask is shown in drawing 4 (a) - (e) with 
the definition type of a throat area ratio, this invention is not limited to the configuration of shown opening. A throat area ratio 
can be adjusted in order to form a desired high-impurity-concentration field in a substrate beforehand in consideration of the 
concentration of the impurity introduced into homogeneity, and the concentration of the impurity to pour in. The throat area 
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ratio of the patternizing mask used for this invention is smaller than 1, and 0.04-0.8 are greatly more desirable than at least 0. 
[0009] Next, the relation between a throat area ratio and the high impurity concentration of a semi-conductor substrate front 
face was shown in drawing 5 . By adjusting the concentration of a throat area ratio, the impurity introduced into homogeneity, 
and the impurity to pour in to a substrate beforehand from this drawing shows that the field of desired high impurity 
concentration can be obtained. Furthermore, the relation between the area ratio of orifice and pressure-proofing of the 
transistor formed in the field is shown in drawing 6 . Since the field of desired high impurity concentration can be obtained so 
that clearly also from drawing 5 , the high impurity concentration corresponding to pressure-proofing of each MOS transistor 
can be set up. High impurity concentration used n mold silicon substrate of lxl016cm-3 as a semi-conductor substrate as a 
Measuring condition of drawing 5 and drawing 6 here. As a configuration of opening, the configuration shown in drawing 4 
(a) was used, it fixed to B= 3 micrometers, and A was adjusted. Moreover, boron was used as an impurity, impregnation 
conditions were set to 65keV(s) and 3.0xl013cm-2, and the conditions of thermal diffusion were set to 1 150 degrees C and 
25hr. 

[0010] As an ingredient which can be used for a patternizing mask, a photoresist, the thermal oxidation film, the film by 
which the laminating was carried out by CVD are mentioned. For example, when using a photoresist for a mask, it can apply 
by 1-2 micrometers of thickness by the spinner method etc., and a patternizing mask can be formed by exposure, 
development, and clearance by the solvent. A well-known thing can be used for this photoresist, and either a positive type or a 
negative mold is usable. 

[001 1] Next, an example of the impregnation approach of the impurity at the time of using a photoresist as the 
above-mentioned mask is explained based on drawing 1 . The laminating of the mask is first carried out on a substrate. 
Although a well-known substrate can be used as a substrate which can be used for this invention, it is desirable to use a silicon 
substrate. Moreover, this substrate may be beforehand set as the conductivity type of n mold or p mold. Next, as shown in 
drawing 1 (a), a photoresist is exposed using the photo mask 3 which formed the opening 4 of magnitude A' by the opening 5 
of magnitude A, and spacing B' at intervals of B on the semi-conductor substrate 1, and the patternizing mask which consists 
of a photoresist 2 is formed (merely dehiscence opening ratio A/B>A VB'). Although it is different with the concentration of 
the impurity range formed here, 2-4 micrometers of opening are desirable, and 0.04 to 0.8 times of B and opening A' have 
Opening A ] 0.04 to 0.8 desirable times of B'. 

[0012] Next, an impurity 9 is poured in by using the above-mentioned photoresist 2 as a patternizing mask. As the 
impregnation approach, if desired high impurity concentration is realizable, any approaches can be used. As such an 
approach, an ion implantation, gaseous-phase diffusion, doped oxide, molecular beam epitaxy, etc. are mentioned. For 
example, although the conditions of impregnation are different with the concentration of the impurity range formed when 
using ion-implantation, 15-150KeV, and 1x1012 - 5x1013 ions/cm2 are desirable. Moreover, as an impurity, when forming p 
mold impurity range, boron etc. is mentioned, and when forming n mold impurity range, Lynn, arsenic, antimony, etc. are 
mentioned. 

[0013] Then, if it heat-treats at 1000-1 150 degrees C, it will be spread to the part which is not introduced from the part where 
the impurity was introduced. That is, the impurity introduced from opening 5 is diffused to the range of 5a, and the impurity 
introduced from opening 4 is diffused to the range of 4a. An impurity is spread to the range of 6 by those superposition ( 
drawing 1 (b)). Consequently, the impurity diffused layers 7 and 8 with two kinds of uniform concentration with the 
semi-conductor substrate surface impurity distribution shown in the same drawing 1 (c) as drawing 7 (d) can be formed ( 
drawing 1 (d)). 

[0014] Next, the MOS transistor from which high impurity concentration differs can be formed by forming the impurity 
diffused layer used as a component isolation region and a source drain field, gate oxide, and a gate electrode based on a 
well-known approach. At as mentioned above, the process which forms the field of two or more kinds of high impurity 
concentration in a semi-conductor substrate front face in order to manufacture a semiconductor device with pressure-proofing 
of two or more kinds of MOS transistors By setting up the high impurity concentration corresponding to pressure-proofing of 
each MOS transistor, changing the magnitude of opening according to it, and performing impurity installation and thermal 
diffusion processing like the above-mentioned means The field where two or more kinds of concentration differs can be 
simultaneously formed in a semi-conductor substrate front face by one impurity installation and diffusion process. 
[0015] 
[Example] 

n mold transistor which has two kinds of different pressure-proofing in an example 1 n-type-semiconductor substrate is 
described based on drawing 2 about the case where it forms in the same semi-conductor substrate. The photo mask 1 3 was 
used for the n mold Si substrate 1 1 of high- impurity-concentration lxl016cm-3 by drawing 2 (a), the photoresist 12 of 1-2 
micrometers of thickness was formed, and the ion implantation of the impurity 19 which consists of boron by making it into a 
patternizing mask was carried out by 65keV(s) and 3x1013 ions/cm2. The pattern of drawing 4 (b) was used for the opening 
pattern here, and they could be B=B-3micrometer, A= 2.2 micrometers (throat area ratio = 0.54), and A-1.8micrometer 
(throat area ratio = 0.36). 

[0016] Next, the impurity diffused layer 17 of 1.8xl016cm-3 and p mold high impurity concentration formed [ p mold high 
impurity concentration ] the impurity diffused layer 18 of 1.0xl016cm-3 by thermal diffusion (1 150 degrees C, 25hr) after 
removing a patternizing mask ( drawing 2 (b)). Distribution of the surface high impurity concentration of the surface layer of 
this substrate was shown in drawing 2 (c). Then, the electric insulation film 21 for isolation, n mold impurity diffused layer 
24, gate oxide 22, and the gate electrode 23 were formed with the conventional technique. 1st n mold transistor (I) of 
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proof-pressure30y_and 2nd n mold transistor (II) of proof-pressure 42V were able to be formed according to the above 
process ( drawing 2 (d)). 

[0017] p mold transistor which has two kinds of different pressure-proofing in an example 2 n-type-semiconductor substrate is 
described based on drawing 3 about the case where it forms in the same semi-conductor substrate. The photo mask 33 was 
used for the n mold Si substrate 31 of high- impurity-concentration lxl016cm-3 by drawing 3 (a), the photoresist 32 of 1-2 
micrometers of thickness was formed, and the ion implantation of the impurity 39 which consists of boron by making it into a 
patternizing mask was carried out by 65kev(s) and 3x1012 ions/cm2. The pattern of drawing 4 (b) was used here and they 
could be B=B -3 micrometer, A= 1.0 micrometers (throat area ratio = 1.1 1), and A-0.7micrometer (throat area ratio = 0.05). 
[0018] Next, the impurity diffused layer 37 Qfnjnold high-impurity-concentration 2.0xl015cm-3 and the impurity diffused 
layer 38 of n mo ld jiigh-impu rit y-concenfrati^^ were formed of thermal diffusion (1 150 degrees C, 25hr) after 

renw4ftg^aTtern7zing'mask( drawing T~(b))- Distribution of t he surface high impurity concentration o f the surface layer of 
this substrate was shown in drawing 3 (c). Therrth^mHc insulation film 4 1 far isolation p mold impurity diffused layer 
4 4. gate oxide 42. and th e gate electrode 43 wenHormed with the conventional techniq ue. It is 1st p mold transistor (III) of 
proof-pressure-54V b y the above process. 2nd p mold transistor (IV) of proof-pressure-46 V was able to be formed ( drawing 

[00 19] 

[Effect of the Invention] In order to manufacture semiconductor devices, such as a liquid crystal driver, efficiently and to form 
in the same semi-conductor substrate the logic signal-processing section driven with low supply voltage (- 5 V), and the 
output signal processing section driven with high supply voltage, the field of two or more kinds of optimal high impurity 
concentration for each part must be formed in a semi-conductor substrate front face. 

[0020] Although the introductory process of the impurity of multiple times was required of the conventional technique, it 
becomes possible to form two or more kinds of high-impurity-concentration fields simultaneously at the introductory process 
of 1 time of an impurity by this invention, and the production process of a semiconductor device can be simplified. 



[Translation done.] 



